Abstract
Introduction environment, and underline the importance countries must give to making systematic improvements to their public transportation network (Cervero 2013) in order to raise the quality of life in urban areas. Many countries have been investing heavily in public transport systems to make them more convenient, more comfortable, faster, more environmentally friendly, and more competitive with other means of transport, most notably private cars (e.g., Buehler, Lukacs, and Zimmerman 2015; NTA 2016; TfL 2016) . However, despite the growing efforts of public transit agencies to increase supply (quantitatively or qualitatively), the market share of public transit is still substantially lower than that of the automobile. London, Rome, Berlin, Barcelona, and Lisbon are examples of European cities where the share of commuting trips made by public transport is lower than that of private transport (LTA 2011) . Similarly, many cities in the United States have seen a decline in public transit ridership (Orcutt 2017 ).
There are diverse reasons for the fall in public transit ridership. Bliss (2017) and Levinson (2017) point to economic factors such as decreasing oil prices, higher family incomes, easier credit access, and the expanding economy that encourage people to buy more cars and drive them more often. Moreover, in most developing countries, the middle-class population perceives car ownership as a symbol of status, individual freedom, and personal success, furthering the desire for car ownership and use (Steg 2005) ; these people generally consider public transit an inferior good, and its use declines as their incomes rise (Levinson 2017) . Orcutt (2017) adds that the falling demand for public transport is explained by a decline in the quality of the service; overcrowded buses and subways, delays, equipment that is in poor condition or out of service, all tend to discourage people away from public transport and to more reliable alternatives such as the private car, Uber, and related services. When we consider all these reasons, it is no wonder people think that owning and using a car is the most desirable mobility solution (Acharya and Morichi 2007) .
Recent research emphasizes the importance of promoting individual and societal behaviors that boost public transport usage and discourage the use of private cars (European Commission 2013; OECD/ITF 2014) . Therefore, it is crucial to understand which factors influence the decision to use public transport, and learn about commuting patterns and how the quality of public transport is perceived, so that strategies can be designed to ensure that current passengers continue using the service and new passengers can be attracted (Beirão and Cabral 2007; Fellesson and Friman 2008; Fujii and Kitamura 2003) . Many studies have sought to identify the key factors for passenger loyalty use of public transport service. While some of these focus on the effects of service quality (Imaz et al. 2015; Lai and Chen 2011; Lei and Mac 2005; Schiefelbusch and Dienel 2009) and others on the effects of passenger satisfaction (Eboli and Mazzulla 2011; Shiftan, Barlach, and Shefer 2015; van Lierop and El-Geneidy 2016; Wen, Lan, and Chang 2005) , all base their conclusions on information collected from public transport users. Less is known about ex-users, people who previously used public transport regularly but no longer do so. However, past research suggests it may be more cost-effective to retain existing passengers than to attract new ones (Hoffman, Kelley, and Chung. 2003; Murphy et al. 2006; Venetis and Ghauri 2004) ; listening to what former public transit users say about travel decisions, perceptions of service quality, and why they no longer use the service may therefore help public transit operators determine how to stop losing current passengers. This paper seeks to describe ex-regular users of public transport in the metropolitan area of Lisbon, specifically to do the following: a) Identify socio-demographic differences between ex-regular and regular users b) Describe ex-regular users' perceptions of transit service quality c) Understand why ex-regular users stopped using public transport d) Discover what would make ex-regular users go back to using public transport regularly As the mobility challenges in the metropolitan area of Lisbon are similar to those of other major European cities, the paper contributes to the discussion on the promotion of public transport usage. Implications for future research as well as recommendations for public transport management and operators are presented.
Traveling in the Metropolitan Area of Lisbon
The metropolitan area of Lisbon (MAL) has 2.8 million inhabitants. With the Lisbon municipality at its center, it is the biggest metropolitan area in Portugal encompassing 18 municipalities spread over nearly 3,000 km 2 to the north and south of the Tagus River estuary. Between 2001 and 2011 the number of MAL residents rose by 6% thanks to population migration from small towns and villages and also immigration (Statistics Portugal 2011). The evolution of the resident population in MAL has led to a process of suburbanization spreading to territories farther from Lisbon. Between 1991 and 2011, the population in the Lisbon municipality fell by more than 15%, while some more peripheral municipalities saw a rise of more than 30% (Statistics Portugal 2011).
In terms of commuting trips, the percentage of journeys involving the Lisbon municipality decreased from around 50% in 1991 to 37% in 2011. This was accompanied by an increase in trips within and between the peripheral municipalities of MAL (Statistics Portugal 2011). Nevertheless, 60% of the commuting trips made by public transport go through the municipality of Lisbon. This is due in part to the way in which the public transport supply is structured, which is mostly designed to respond to the large flows that begin or end in the Lisbon municipality (MALT 2014a).
The public transport service in MAL is made up of buses, railway (subway, train, and tram), and ferry. The bus is the mode with the most users (more than 50% of public transport users commuted by bus in 2010), followed by the subway (22%) (MALT 2014b). Since 1995, considerable investments have been made in MAL's public transport system, namely the extension of the subway network, a new railway service connecting the two sides of the Tagus River, and the modernization of the bus fleet. However, these improvements have not kept pace with the changes in mobility patterns into and within MAL. From 1991 to 2011, the number of commuting trips went up from 1,253,701 to 1,648,889 (a rise of approximately 30%), but the percentage of trips by public transport went down from 46% in 1991 to 27% in 2011. Despite an increase in the unemployment rate in MAL between 2001 and 2011 (7.9% in 2001 vs. 13.4% in 2011) and a decrease in the income per capita (purchasing power index of 291 in 1993 vs. 217 in 2013), the percentage of commuting trips by car went up from 25% in 1991 to 54% in 2011. Trips on foot also declined, from 21% to 15% (Statistics Portugal 2011). The preference for the car affects the viability of public transport as lower demand makes it less economically viable and leads to a reduced supply. This generates a vicious cycle as the reduced supply also lowers demand because the service no longer fulfills peoples' mobility needs (Seabra 2014 ).
There is a combined public/private governance of the public transport system in MAL. The network design and the service offered are controlled by the public authority, while specific parts of the service are delegated to private operators. The service is provided by 15 transport companies, most of which are under public administration. Except for rail transport, which crosses several MAL municipalities, and the ferry, which connects the two sides of the Tagus River, each bus operator has a well-defined service area where each predominates with almost no competition. Public transport is a politicized sector often used by trade unions to contest the central government; between 2011 and 2013, there were nearly 500 strike days (partial or total) in public transport, predominantly in the train and subway services (Correia 2013 ).
Since 1992, operators have also been involved in the definition of fares and ticketing, namely by offering intermodal passes combining services from several companies. While fares for distances up to 50 km are determined by mileage and controlled by the government, fare prices for longer distances are at the operators' Ex-regular Users of Public Transport: Their Reasons for Leaving and Returning discretion. The intermodal pass system covers a large proportion of the commuting/local trips in MAL, namely those within the municipality of Lisbon and the municipalities in the immediate periphery of Lisbon. However, the pass system does not adequately cover trips from the municipality of Lisbon to the more peripheral municipalities or the commuting/local trips within these municipalities (MALT 2014a).
Data and Methods

Data Collection
Data were collected by means of a survey conducted in 2014 in MAL with the aim of investigating residents' perceptions of the public transit service. The Metropolitan Transport Authority of Lisbon requested the survey.
The sampling procedure was a mix of stratified and cluster sampling, combining random and non-random selection. To guarantee geographical representativeness, the sample was allocated to the 18 municipalities of MAL proportionally to the number of residents. Within each municipality, parish councils were selected using a systematic random procedure. In each parish council, several addresses (e.g., the elementary school, church, police station) were randomly chosen to guide the interviewers' selection of respondents. Interviewers approached respondents on the street near the previously selected addresses at different times of the day and days of the week, and interviewed them after obtaining their consent and confirming quotas of municipality, gender, and age. A total of 1,166 valid questionnaires were obtained.
The survey questionnaire asked respondents about (1) travel characteristics, (2) satisfaction with public transport service quality, (3) reasons for quitting regular use of public transport and why they would return to it, and (4) socio-demographics. Section 3 was answered exclusively by former users of public transport. To assist with the questionnaire design, six focus groups were conducted with a total of 42 participants including regular and non-regular transit users, which were divided into groups according to their place of residence: North MAL and South MAL. The focus groups helped with the wording of the questionnaire and led to a deeper knowledge about travel behavior and passengers' perceptions of the public transport service and service providers in the metropolitan area (Passos, Ramos, and Costa 2014) .
Questions about travel characteristics included frequency of use, modes used, motives for traveling, and car ownership. The section on satisfaction with public transport service included a set of 24 items intended to measure the level of perceived satisfaction with specific attributes of the mode most frequently used. These items were constructed using results from the focus groups and literature on customer satisfaction (e.g., Del Castillo and Benitez 2012; Eboli and Mazzulla 2007; Fellesson and Friman 2008; Iman 2014; Mokonyama and Venter 2013) and were measured on a 10 point Likert-type scale (1=totally dissatisfied to 10=totally satisfied). The section on reasons for quitting regular use included motives for ending regular use, the current modes used, and changes that would make the person become a regular traveler again. The last section of the questionnaire addressed socio-demographics with questions on gender, age, educational level, professional occupation, household income, household size, and car ownership. Respondents were not asked directly about social class, but an indicator of social level was built by combining household income, educational level, and the profession of the person contributing most to household income. The questionnaire was pre-tested by means of cognitive face-to-face interviews with a sample of 15 respondents of diverse ages and educational levels.
Data Analysis
The analysis began by describing the socio-demographics and trips made by two groups of respondents: regular users and ex-regular users of public transport. Respondents were asked to describe the pattern of their public transport use on the following scale: every day, 5 days a week, 3-4 days a week, 1-2 days a week, or 1-3 days a month. "Regular user" was defined as someone whose current pattern of public transport use fits one of these options; "ex-regular user" was defined as someone for whom none of these options are now a fit, but they had been so in the last five years. The statistical significance of socio-demographic comparisons between the two groups was checked using the chi-square test of independence.
In the second stage, dimensions of satisfaction with service were identified by means of a principal component analysis with varimax orthogonal rotation. Principal components/dimensions were extracted using Kaiser criteria of eigenvalues greater than 1. A reliability analysis (Cronbach's α) was employed to assess the internal consistency of each identified dimension. A Cronbach's α >0.6 was adopted as the criterion for the reliability of dimensions, and item retention was based on factor loading >0.5 (Hair et al. 2010) .
A binary logistic regression model was estimated in the next stage to compare regular and ex-regular users of public transport in terms of perceptions about service quality.
Finally, the most important reasons for ex-regular users having stopped traveling by public transport were identified together with what would motivate them to become regular users again.
Results
Cases with missing data in any of the 24 items of service quality were excluded from the analyses; the analyses were therefore based on a sample of 889 cases. Most of the respondents (74.1%) were regular users of public transport and 25.9% were ex-regular users. The following pattern of public transport use was found for regular users: every day, 37.0%; 5 days a week, 32.2%; 3-4 days a week, 11.3%; 1-2 days a week, 13.1%; or 1-3 days a month, 6.3%. The pattern of use for ex-regular users (i.e., the pattern during the last five years) was as follows: every day, 20.7%; 5 days a week, 37.8%; 3-4 days a week, 8.6%; 1-2 days a week, 10.9%; or 1-3 days a month, 22.0%. Daily use of public transport was therefore less frequent among ex-regular users.
Respondents' Characteristics
The two groups were significantly different from each other (p<0.05) in gender, social level, car ownership, and some travel characteristic items (Table 1 ). The major differences between regular and ex-regular users can be summarized as follows:
• Gender -ex-regular users are less likely to be male than regular users (51.3% vs. 60.1%)
• Social level -ex-regular users are more likely to belong to the lower middle social level (49.8% vs. 37.1%), while regular users are more likely to be lower level (37.1% vs. 22.6%)
• Car ownership -ex-regular users are more likely to have a car (73.5% vs. 46.7%) and they are also more likely to be the owners of the vehicle (74.8% vs. 62.1%)
• Purpose of the last local or commuting trip -travel for social or leisure purposes is more frequent among ex-regular users (35.7% vs. 23.6%), while regular travel to work/school/home is more common among regular users (32.9% vs. 23.3%)
• Travel mode used in last local or commuting trip -ex-regular users are less likely to have used the bus (15.7% vs. 53%) and subway (10.9% vs. 20.2%) in their last commuting or local trip than regular users. 
Service Quality Dimensions
A preliminary analysis of the 24 items of service quality reveals a number of differences between ex-regular and regular users of public transport. Specifically, ex-regular users have lower mean values of satisfaction (p<0.05) in the following items: distance to the stop/station/terminal, price of monthly pass, frequency of strikes, efficient response to complaints, alternative transport in strike period, rules of purchase and use of tickets and passes, price compared to alternative transport, and intermodal coordination (Table 2) .
TABLE 2.
Mean Value of Service Quality Items for Ex-regular and Regular Transport Users
The principal component analysis performed with the 24 items on service quality attributes identified six new dimensions, as shown in 
Ex-regular Users' Perceptions of Transit Service Quality
The most significant dimensions of service quality distinguishing ex-regular and regular users were identified by means of a binary logistic regression model with traveler type (1-ex-regular user and 0-regular user) as the dependent variable, and dimensions of service quality as independent variables. Social level was included in the model as covariate since it is the socio-demographic feature most associated to traveler type. Model estimates are presented in Table 4 .
TABLE 4.
Model Estimates for the Likelihood of Being an Ex-regular Transport User
The service quality dimensions that most distinguish ex-regular from regular users of public transport include attractiveness of service and guarantee of service (p<0.05). Specifically, ex-regular users are less satisfied than regular users with the two dimensions (β = -0.235 and β = -0.231, respectively). Although the model can accurately classify 73% of the cases, the Nagelkerke R 2 is only 0.033; this shows that perceptions about the quality of public transport service are not what most account for the distinction between ex-regular and regular users.
Reasons for Becoming an Ex-regular User of Public Transport
Ex-regular users were asked to choose from a set of potential reasons explaining their decision to stop being a regular user of public transport and to say which was the most relevant. Table 5 presents the percentage of answers for each of the items. Travel time longer than individual transport 13
Change in family obligations (e.g., taking children to school) 7
Higher cost than individual transport 4
Lack of convenience/poor quality of public transport service 3
Inadequate public transport service 1
Increase in household income 1 Difficulty in accessing public transport vehicles (e.g., reduced mobility, disability) 1
Lack of knowledge about the public transport system 0 ✝ Based on the sample of n=230 ex-regular users.
Ex-regular Users of Public Transport: Their Reasons for Leaving and Returning
The results show that respondents stopped using public transport regularly either because it was no longer necessary due to a change in their lives, namely unemployment or retirement (23%), a change in family obligations (7%), the use of a company car (15%), or public transport was no longer the best solution for their travel needs due to a change in workplace/school/residence (30%). Less than 5% of the responses given referred to reasons related to the public transport service, such as price or quality; the only exception to this was that of travel time being longer than by individual transport (13%).
When asked about the mode of travel adopted after no longer using public transport regularly, the most common answers included the car (66%), walking (23%), or car ride (12%). Other alternatives such as company car, motorcycle, or bicycle had less than 5% of responses (figures not presented in Table 5 ).
Ex-regular users of public transport were also asked what would motivate them to become regular users again. Table 6 presents the percentage of answers for each of the items.
TABLE 6.
Motives for Becoming a Regular User of Public Transport Again
✝ A change in the workplace/school/residence was the reason given by 29% of the respondents. If public transport cost less than traveling by private car, 14% of the respondents would consider becoming a regular user. Getting a job was mentioned by 14% of the respondents. Reasons such as not having a company car, a reduction in household income, and better travel time than individual transport were chosen by 10% to 12% of ex-regular users. The items related to service attributes such as travel time, accessibility, and convenience/quality were mentioned by 10% or less of respondents. Finally, respondents were asked to express the likelihood of returning to regular use of public transport on a scale from 0 (none) to 100 (certain): on average the likelihood was 27, revealing a low intention.
Motives Percent
Change in the workplace/school/residence 29
Lower cost than individual transport 14
Change in employment status: being employed 14
Not having company car 12
Decrease in household income 11
Better travel time than individual transport 10
More adequate public transport service 6
Greater convenience/higher quality of public transport service 5
Change in family obligations 4
Improved accessibility of public transport vehicles for persons with reduced mobility or disabled 1
Better information about the public transport system 1 Likelihood of becoming a regular user again (a) 
27
✝ Based on the sample of n=230 ex-regular users. (a) Answer rated on a scale from 0 to 100.
Ex-regular Users of Public Transport: Their Reasons for Leaving and Returning
Conclusion
The research undertaken can be summarized as follows: (a) a survey about the perceptions of public transport was conducted in the metropolitan area of Lisbon; (b) dimensions of service quality were identified; (c) a binary logistic regression model was estimated to compare the perceptions about service quality of ex-regular to regular users; and (d) main reasons were identified for abandoning regular use of public transport and potential motives for returning.
The outcomes reveal that ex-regular users are more likely to be female, belong to the lower-middle social level, and own a car than regular users of public transport. Among ex-regular users, the percentage of car ownership is 73.5% and among ex-regular users in the lower-middle level is 60% (outcome not presented in Table 1 ), which reveals that people own a car despite having modest income. A survey on consumption intentions conducted by Cetelem in 2013 (during the 2011-2014 crisis that put Portugal under a financial bailout) revealed that 63% of the Portuguese intended to buy a second-hand car in the next two years and the only reason for not buying a new one was that they could not afford it (Madaleno 2013) . Moreover, the European Mobility Observatory revealed that the Portuguese use the car to commute to work more than any other European citizens (72% vs. 61% of EU average) (Lusa 2017) . This scenario demonstrates the importance Portuguese give to having and using a car and that a change is needed in attitudes toward mobility. Although the survey for this study did not ask ex-regular users whether they had bought or intended to buy a car, the high rate of car ownership in this group (73.5%) and the high rate of car use after abandoning public transport (66%) suggests they considered the car a better mobility alternative than public transport.
Regarding service quality, the findings indicate that ex-regular users do not have strong criticisms of the public transport system in MAL. However, the main reason for leaving or returning to public transport use-a change in the workplace/school/residence-is related to specific features of the transport service. In recent decades, many families have relocated their place of residence to suburban areas not well served by transit (MALT 2014a) . The lack of offer near people's residences and the high costs of intermodal solutions (for users needing more than one or two modes of transport) seem to be central to their decision regarding public transport use. Most ex-regular users began using the car when they stopped using public transport, signifying that public transport became less convenient than the car: poor compliance with schedules (even though there are bus lanes in the city), the need for different transport modes, and the lack of coordination between operators account for public transport being less convenient than the car. Conditions must be created that make public transport more advantageous than the car to stop the decline in regular use. In a first stage, the service should be designed to accommodate the levels of service required by passengers. Although there are no marked differences between the perceptions of ex-regular and regular users about service quality (as revealed by the low R 2 of the logistic model), the former expressed less satisfaction with the attractiveness of service and with the guarantee of service. This would therefore be a good starting point for transit agencies and managers.
The attractiveness of service relates primarily to inspection of transport tickets, intermodal coordination, and distance to stops/stations. These aspects can only be improved if the rise in the population in MAL's most peripheral municipalities in recent decades is acknowledged (Statistics Portugal 2011) and the public transport network is redesigned to cover the commuting/local trips to/from and within these municipalities. However, the following difficulties are anticipated: first, there are 15 operators in MAL, making it more difficult to reach a consensus solution; and second, the management of most operators comes under state governance and decisions are therefore vulnerable to the political context. Despite much discussion about decentralizing public transport management in MAL (i.e., transferring to operators or even making concessions to private entities), there has been no consistent process during the last decade and no easy solution has been found. Whatever difficulties this business process entails, it is essential to redesign the public transport network to assure better coverage and convenience for people in the most peripheral areas of MAL in the hope of convincing them that using public transport is preferable to the car.
The guarantee of service is closely linked to service failures caused by strikes. However, the resolution to this problem lies with the central government because most operators are under state governance and therefore cannot respond to strikers' demands themselves. Notwithstanding, strikes occur frequently and a service recovery policy is needed to minimize the negative impact on transport users. Service recovery includes the steps taken by an organization to correct service failures, restore customer satisfaction, and ultimately retain customers. Service recovery strategies include apologizing for service failures and offering customers a tangible form of compensation, such as discounts or vouchers (Boshoff and Leong 1998; Mattila and Cranage 2005) . Boshoff and Staude (2003) and La and Kandampully (2004) state that organizations should correct service failure as soon as it occurs or offer customers alternatives that will meet their needs. In MAL, people who buy monthly passes are prejudiced most by strikes because they are not reimbursed. Publicly managed operators must therefore introduce a service recovery policy to be used when strikes occur so passengers no longer feel they are paying for poor or no service. Such a perception is likely to make people stop using the service (Boshoff and Klemz 2005; Miller, Craighead, and Karwan 2000) and must be avoided.
Improvements to the attractiveness and guarantee of service are vital to maintaining the ridership of people who gain access to a car. However, the use of public transport can also be encouraged through measures that make the car less attractive for commuting, such as taxing vehicles entering the city center and instituting high parking tariffs. Alternatively, parking lots could be built on the outskirts of the city near subway, train, or bus stations so people can leave the cars there and take public transport into the city (Cools et al. 2012) . Such measures are foreseen in MAL in the 2014-2020 Sustainable Urban Mobility Plan of the Municipality of Lisbon (Municipality of Lisbon 2016) and it would be interesting to evaluate their efficacy in future research.
According to Steg (2005) , the attitude toward public transport versus private cars is the greatest challenge for changing transit behavior because private cars are associated with a perception of freedom, flexibility, power, and social status that goes beyond comfort. It is important to draw attention to the disadvantages of using the car, noted in the literature, such as parking, traffic, and particularly costs (Mees et al. 2010) , in order to make public transport more appealing. The environmental and psychological costs of car usage are as important as the economic aspects. Traffic congestion leads to air pollution and contributes to global warming. On the other hand, traffic problems heighten stress, anxiety, and nervousness. Awareness of these costs might lead to different attitudes toward transit use.
The interviews conducted for this survey took place in the street and although this enabled the fieldwork to be completed more rapidly, it limited the amount and depth of information gathered. Future studies could be extended to include qualitative research that explores the reasons for abandoning or returning to public transport use in greater depth. It would also be interesting to examine different transport modes (bus, train, subway, and ferry) more closely, as they might be perceived differently by regular and ex-regular users.
